Introduction

40
When the result of a measurement is reported, the quality of that result should also be 41 reported to provide an idea of its reliability. This is crucial for two reasons: on the one In general terms, to calculate an emission rate from a livestock building it is necessary 59 to establish a mass balance in which ventilation rates and the difference between inlet 60 and outlet concentrations are key measurements (Phillips et al., 1998) . This process 
75
To establish future measurement strategies and priorities it is necessary to review what 76 is known about the nature and magnitude of these uncertainties and to identify which 77 are the main sources of errors. Therefore, the main objective of this paper is to critically 78 review the state-of-the-art of uncertainty analysis and assess future needs in this area. Therefore, errors in these two types of housing systems have been reported separately.
179
Errors from wind tunnel or flux chamber methods will be also reported in a separate 180 section. 
Error sources in measured concentrations
182
Techniques to measure NH 3 concentration are well characterized in terms of precision 
273
The uncertainty level of the tracer gas method is highly dependent on the distribution of 274 the tracer gas, the number of measurement positions, the sampling locations for the heat) are calculated according to biophysical production models which are subjected to 284 diverse random and/or systematic error sources. Among these tracers, the most widely 285 used given its reliability is the carbon dioxide (CO 2 ) balance.
286
A prerequisite of this method is that CO 2 concentration in barns can be distinguished 
313
In CO 2 balances, two more aspects are crucial for controlling biased emission results.
314
The first one is the relationship between animal heat and CO 2 production and the measurements. In addition it is recommended that future research publications adopt a 431 common strategy to analyse and report the emissions uncertainty.
432
When compared with mechanical ventilation, the degree of uncertainty in naturally 433 ventilated buildings is considerably higher, and in most cases unknown due to a lack of 434 specific knowledge of the error sources. Therefore, there is an urgent need for improved 
Conclusions
454
The main differences between emission measurements from naturally and mechanically avoided, whereas random error may be reduced to acceptable levels (i.e. 10-20%).
458
However, in naturally ventilated buildings bias is difficult to identify and correct and 459 random error is likely substantially greater than in mechanically ventilated buildings.
460
Special care should be taken when establishing measurement protocols, in order to 461 identify and avoid biases, and to reduce the most influencing error sources. Also, the 
